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Abstract of JP2003028871 

PROBLEM TO BE SOLVED: To provide a fixing method capable of stably combining a previously 
prepared DNA fragment, a nucleotide derivative such as an oligonucleotide, etc., to a surface of a 
solid-phase carrier of glass, silicon, or metal by a speedy reaction, a method for manufacturing a 
carrier for fixing a nucleotide derivative or its analogous body through the use of the fixing method, and 
an implement for detecting a nucleic acid fragment sample represented by a DNA chip. SOLUTION: In 
the active solid-phase carrier, a group of vinyl sulfonyl groups or their active precursor groups are fixed 
to the surface of the solid-phase carrier formed of glass, silicon, or metal each through a connecting 
group by covalent bonding through the use of a divinyl sulfonic compound, etc. In the detecting and 
fixing implement of the nucleic acid fragment sample, the nucleotide derivative such as an 
oligonucleotide, a polynucleotide, a peptide nucleic acid, etc., or its analogous body is combined with 
and fixed to the active solid- phase carrier by covalent bonding. 
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3 6tC*?£ UO & £*©7 5 vg£f MGCW-f £tf 'J v 
-CCcfcortSMMS (C©»£. Hfflfif*«flB' , v»A3 
ttSJKfcttStt. 75y»-C*S) -r*C£#2*U 20 
l>. *Sl>B. BtBfflftaffiB. >>-7>*sr^'J>i^fiJ 

[0032] BtlffiftHEB. >i A-/ 4- >f k^tkcc J: 
•5te£MS©i§£tcB, 7S^gfcO<B;Ol<*;:/hS 
*»# U v - ft^ 4 SttffittfHi £ ©INIil§£K J; o r 

mtm^mm^mx <* n s ©tc*t or . u v > * ? -j <j 
is^A)it>vvmomc. 7*ft Fi. x#+^ 

S. *;U^+->;l/S. *S(,»B*MSfc#*0<*Af 

[0 03 3] 7 5^££Wf Zisv^i] v fff«£ 
LTB. T-7 5X7"Pt'Jl'h iJH-+i/i/7>, N- 
/3 (75^if^) -t-75 y^nfjn- 

^7>*SC>ttN-/3 (7S^x=JMU) -r-75^7 - 

Db'JMfA^ h*->i'"7>£ffll,>£C£#S?SL 

<. r " 7 ; ^ fJH- y I F =t C 40 

£#*$«:#£ U>. 

[0034] #y»4*>{b£»*IIH»S»S{C. i/v 

t>. t ©#£«:,£ 9. *5l»«a*tt©<gtr»H 
fifi*£ D N AWM-£©»«WtBSfPffl*ffljl-rSC £ 
#'JHI-/*>ft^««cJ:4*ffll*«3tifcHtB 
fiftSffi±Cc. ^^Wr^S*ft^T^* 

«Bl#3tifcH*Bffl(*Oiai!Ii«S»r*Ci*J-C*4. 50 
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@tBa(*©sstcj;o-c«, tofiftifKa^ctta^^ 

[0 03 5 ] S3?© D N A * -7 - ffl©@tB}H(t©^ffitC 
Tie 9, S^Wcitao.fc'XC. y t*x;l<x;U#>{b 

^«ftto-W8ettSiett{fc^«i£5i&rsc £*j-c* 
^©OTno-e-n-etitcB. ±ia©7s./g. ^oi^?' 

hS. fcSUit KP*J/;i*tt£©Ki£te**Hi*.& 
B. ^©ck^tc. ^7>*77''J>»5W 
!/ v-& £'«rltBffl<*©affi(c^flifeS-r •S^S^fiJffl 

or. 6a6tt«o*A3WTat>ns. 

[003 6] 5lEttS*«*.fclIffiJ§f*B. ^t'-^X 

£tcj:or. *©sisi^t-Wffitt5i£tt{fc£*!£*« 

Sl£U #**S£#»iS3ft. @flffl<*©Slt.tt«gp^ 
•&©$fcJ8t>0< B$fc*WHifi«: t'x;UXJl<* 
xjl/Sfc 0 < B*©C^l!W8f*S*l#oKi6ttifcW& 
mzti. cn«:J:D*l6W©Sl£ttHffififls*J^«- 

[0037] *IBW©Sl6:ttBitaffl#K*l>r. ItBJI 
<**®tciSA<* f x;bx;l/*x;i-Sfc o < B*©5 
I&ttfitf|g»S£ii^S£©iIie(*B, Tf3©5S ( 1 ) tc 

<t *) m>z tiz> t©r*s c £#a$ 0^. 

[0038] 
[ffc6] 

-L-SO.-X (1) 

[0 03 9 ] ±ie©S (1) tcte^T. XB, -CR 1 
= CR'R 1 S/cB-CHR , -CR'R J Y (©Sttifgfg 
ftS) *^b-r„ R 1 . R'*jJ;0-R j B > Zti^txS.^ 
t,mmc. ^3RM : F-li(^17!)M6©7JW+JU 
». R3RJR^«*i6 7iS2 0©7y-*». *SOtt^ 
3R0RflBt*« 1 7iS6©7JU+;l/iK?:Wf 4£fHJ»aiKT- 
7 TiM 2 6 ©7 5 ^+ KfcM^** 
17i56©7;l/*;l/S©P3£L-rB, ^^JbS, x?-^ 

84*tf*Ci*i-C*. j<*^»-C*4C £#»»«:»* 

W5Ci«iTJ5. R\ R'RCfR'B^K^JRM 

[0040] YB. -OH. -OR". -SH. NH,. 
NH, R° ((10. R°B. *^M^4^<. 7JU+JUS 
Ajr£'©ST*^) ^^©^SiKIIJCt^rBjftStlS 
S. *4l>BtSa«:J:or fHYj £l/-Cttl*-rS»* 
^toO. *©04£l/TB. Moy>^. -OSO.R 
-OCOR 1 '. -OS03M. *St»BE3«f UJ? 
-*}Um*kWc3? (R^B. ^H^»*il7!)M6©7 



(7) 
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11 

ju+^S, ^js^S#6 7522 007 y-ju». 
JRSfflK**7 71M2 8<D75;U+*»*iitot, : R 

1 1 » , i nm 6 o r tuk*> * <, * 

[0 04 1 ] Ltt. H«fi#fciXttH«8ttCCtS£l, 

flBbWl71M8©7JM t L/>». BSIWHtoPaTJMl 
6€>fl§WKSS, K*K : F»3W6 7JM2 0©7y-l/> 

* 1 ftM 3 fi£tf 2 2 0 QtHRSIS. 

-0-, -S-, -SO-, -SO,-. -SO,-. - 

nr 11 - v -co-fcic;cti6©**^b**e>WJ: 



12 



#171S1 5<D7;u*;uS. &*jam#6 7!>M2 0© 20 
7 ij -JUS. 1 6 <DT)l*)l 

raW**K^****7 7*S2 l©77^*;bSr* 
S C 4**# * 0 < , *SRSW-<> 0 < IttWJK^tf 1 ft 

(XD <X2) (X3) 

-CH=CHj — CHzCHj-Br -Ch^CHrCl 

(X4> (X5) 
-CHaCHrOSO^Hj -C^CHrOSOA* 



L#-NR n -, -SONR 11 -, -CONR 
-NR n COO-, fc^O'-NR^CONR 11 - 

[0 04 2 ] R l, <D7;l/*^S, R 11 ©7'J-A'». *J 

c©j: j >ft«ftS4Lrw. Manmk** 

17^M6(D7;b3 + ^a, K*IBl J H»3W17iS6©7^ 
10 ^r^;US, (WRIK-?*#2 7SS7 0*rA/<*-f^«. K 
JRHlflR#17SS607^+i«, «WIItflBW«7715 
1 6<D7^*;US, K«J1 : F-»* J 6 75S2 0©7U- 

#>&K <<>t/<tt*<DNaffi. KttWW . Aqy>H 
-?\ KJRM(^«3W171M6©7^^l/>». KJRKT- 
»#B7SM2 0©7 i ;-i/>S. 

c n eoa»«t>tt# 6 ft s» J: 0 atf ft aist?- b l < 

[0 04 3 ] ±E T-Xj »O»*L^ft*0!l«:«T«: 

5W\ *fc, r-L-so^xj iitffist^^i 

[0 044] 
[ft7] 



— CHzCHyOSOzC^-CHa 



(XT) 

— CHaCHrOSOjMa 
(X9) 

-^H 2 CH r OCOCH 3 
-CH^Ha-K v /) a 



CXB) 

— CHjCHrOSOjK 

(XI 0) 
— CHzCHyOCOCFg 



(X11) 

— CHjCHrOCOCHCIa 



CX13) Q 



CX14) 



e/=\ 



NHCHjSof 



[0 04 5] 



Ht8] 



13 
(X15) 

— N-SpjCH^CKzCI 

CX17) 



(8) 
(X16) 



20 0 3 - 2 8 8 7 1 



14 



— N-SOjCHjCHa-OSOaH 



(X18) 



-N-SpjCHaCHz-SSQsH -N-SOjCHjCH^CH^ e 



(X19) 



-^C-SQjCHaCHjCI 



(X21) 

\ 



^SPjCHjCHjSSQaH 



(X24) 



— C-SO2C H2CH2OSQ2C H 3 



(X20) 



— C-SOaCHaCHaOSC^H 



(X22) 



— C-SOzCHzCHz 



) 

/ \ H.C 2 H 5 \ 
\ 7 eN C 2 K6/ 



(X25) 



:-SOzCH2CH 2 OCOR 



(X26) 



— C-SOjCHzC^-S-C 1 



(X28) 



(X27) 



I-SOjCHjCHjSC^R 



(X29) 



-C-SOjCHjCHj-N-SQjCHs 



— C-SOjCHjCHjOH 



[0 04 6] r-XjU, JJEflftWti, (XI), 
(X2) . (X3) . (X4), (X7) . (X8) . 
(X 1 3) **l»B (X 1 4) V$>ZCtl)W£L< . 
(X 1 ) ASl>B (X2) ■C*SC£#£<=>{t*f*l, 
t>. fSKtfS U>©«. (X 1 ) -c^bsnst'^^s 

(0 04 7 ] LflMf*H>*ft«4«T«:w-r. (IU * 
(L1) (L2) 



30* a B. 1 7iM6 9. 1 4> t < «2 -C*6C £ 

«K, ir**C U\, bB. 07i 

[0 04 8] 
Ht9] 



~<CHj) 4 — 



— (CHate-O-fCHjfe— 



(L3) 



— (Chyr-CONR^-tCHjJs-NR^COiChyg— 



(U) 

— (CHjte-soj-tchys— 



(L5) 



(US) 



(L7) 



— (CH^-CO-ljr ^Ijl-CO-fCHzJi- 
6o-(CH2fe- 



N— N x^ss 



<c ±iBa;<oriU*u>S©*«M : f^-so I CH = 



50 



[0 050 ] BufBcDS; ( l ) m*>£ ft£ 



(9) 

15 

©5itr«. Tie©^ (2) -c^to^ft^^^ju^Xb 

[00 5 1] 
[ft 1 0 ] 

X'-SC-L'-SC^-X' (2) 

[00 5 2] [±ieo^{cfct,>r. x'teitfX'ttSc* 

CCjfcy^ -CR 1 = CR'R\ *fc»-CHR'-CR 
1 R' Y (SftttmliftS) : R\ R'SW 10 

T^+J^ &3tM^&#67!iS2 0©7«;--;l'S > R 
VmUB.+lMfi 1 7!jM6 CD7^+JHI**-r S^ft^ 
JI^IM* 7 TiM 2 6 ©T 7 Jb* 6 ft * & <fc 0 ill* 
ft€.Jl^feL<«S*«t>L ; Yte. Aoy>H^, - 
OSO ! R , \ -OCOR". -OSO,M, S^'EMf 
■J ? ASfr e> & J; 0 iStfftSM* 4> 0 < «S£ 
HbU ; R"«. vmmtf-W 1 ^M6(DT;^^S. 
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KJftffll* 8 75M 2 0 ©7 SO'^M^ 14 

# 1 7!)M6 ©TM^ffteWTS^ft^M^SM^ -p, 
M2 6©7^*^8*>6&*S¥J:9mj:ft£*£afc- 

pmiM^&Wl 7iM6©^oy>fbT^+Ji'S^6%* 
f*J:9jII«ftS«£#lftL ; Mtt. 7^*7'; 
£HiM-?-fc <fc U7 > * - -5 AS#> 6 & Sf¥ «fc 0 il tf ft £ 
jfcf-fcL 1/ ; *i/c. L'«atSS*3ifc 

*] . 

[0053] ffcfc^. ±ie©S; (2) -cSfeSftay 
xH>*wt£ti£. H?ia©@tae(*i, w*.«*tt#H 

[ 0 0 5 4 ] ##SJ3-C>? $ L < fHl>«yxW> Wb£* 

©rcsimTiacc^-r. )&:*$. yx^*><b^«. - 

[0 05 5] 

[{bill 



(10) ftffl 2003-28871 

17 18 

(S1) 

HjOCH-SOj-CHj-SOa-CH^Ha 

(82) 

H20=CH-30a-C^OCH2-802-CH=CH2 

(S3) 

HaOCH-SOj-CHzCH^Hj-SOi-CHnCHj 

(S4) 

HaO^CH-SOj-CHzCKOHJCHa-SOj-CKNCH, 

(S5) 

H^-CH-SO^-C HaCONHC H,CH 2 NH C OC H^-SOj-CH-C Hj 



H 2 C=CH-S0 2 -CH,CONHCH a CH 2 CH 1 NHCOCH z -SO i -CH=CH 2 
^C^C^SOj^HjCHaCOr/^COCHjCHj-SC^-^^CHj 

(88) 



HjCOt-SOj-CHjCHjCON' NCOC^CHj-SOj-CH-CHj 
3Hb-80i-CH*CKi 



COCHaCH 

(S10) 

H a <M»^^--4C 5 >-S02--S0 3 



(811) 

CH,-S03-CH*CHj 
H^tt-SOa-CHa-C-CHa -SOa-CH*CHa 

CH^OaCHjCHaNHCHaCH^OjNa 



(812) 

:C=CH— SO1-9I1 

bCHa-^W-SOjNa 



H,C=CH— SOa-KjfH-SOj-Ch*=CHj 
CHaC 



[0 056] *~*7-fehT5 K) x^^mcimSo 

[<t 1 2 ] [0 05 8] *&WXm>Zi>Z)\s*>{t£®0£f&m 
(513) _ /cixil 1t&B34 7-24 2 9-^ [s)5 

CHa«CHS0a-0-^y4-O^^ CH=c ^ 0-35807^. ?#^084 9-24435 |5]5 3 

iH > -41551 -St. IU5 9-18 9 4 4^CD§^f8^C 

40 [ 0 0 5 9 ] ±ia(Dck 5 it. ox m htitc&fc&mtmft 

CHa-CHSO^^.SQaCH^Ha fcfiJfflbT . DNA, RNA, DNA#rK\ *Sl>ttR 

(8i«) NAf^'iwnn^t©) 4fPH-ra/c«f{>cc« 4 

[0057] ±iecos (2) rstosns^;u*>ft £ft&o c©±5cclt»tS©**1'** k 



iOaCH=CHCI 



(11) 
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[0060] *%.w<Dmtm&mMitm&£*ftLx 

£ ft/c b - ;u # - )m 1 0 < ©SJotimiSE 

ft. m*K$mtcmttZctifi-cit. *&. 
Sr^fttlATl^^. *<H>B7 5 ^g&£©JSlt.ttg 
^ASti-C^S^^f U*? KRi§(*iL<B*©S 
Hf*©5i£tt*£ffi*K:5Jt;i,r. S3g**WS^«r» 

£#■?**. 10 
[006 1 ] ^B-^iUll>55ifU*fFB 

*<* *> u < tt-e <«HlW*of«a« £ t r b . * y =f * * 

tt-ZOMBfot bTB. 3ifmM<Oi><D (DNA. DN 
Aifr, RNA, *£(,>BRNAlBr;tfc£") t*ott 

<fc<. ftsott^fisfb^j-cdborij:^. *fc. 

^#CC*»****SLNA£i*tfh4{t^ <J. A 
m. Chan. Soc. 1998, 120, 13252-13253«:tet£) &£"© 20 

[0062] yo-zrfrf-tbxDNA&iKzm^zm 
£B. awcc«fcr>-rrii>5K:»w6c<b*i-c*s. il£ 

T^DfEEfcfS^SfcftCCB. cDNA. cDNA©- 
U>. Ctl6©iJ<'J5ff U*? KB. ^©tSfilA^^Q-C 
i^'J ; S:StCLrcDNA©'7-Y7'7 l J-. f J l*<Dv 4 

? ; 7>)-&2>t.m±ysA£7- >7"u-hii/-cpcR 

©CfcoTitttl/riWWS (JJTF. rPCRS^J £ 30 
CO). PCR&tCj^-CifliL&t,^©^ »S0< 

£scctti£T*«*©tf y:***u**F4£isu c 
h*ttffl-rac£*«#su». 3 6«c ^sie?ij©^ef 
£aw£-rstB£. 4„ (n«. &g©g3 ) «©* y 
k^bsot. *tte>£<&rr *«:£#?? 

*U>„ DNAKK-©*«EJ>Jtt. -«WftlB©iJft 

^ffitc i r^? fe-e©ie?iJ*^ 3 nr t > •*> c £ ami 

UK DN A&r/tB. 271M5 0S#-C*SC £##* 40 
U<. 1 0 75S2 5«t*-C*4C£*i»tc»*U». 
[0 06 3] ^'j3'?>Utf K*>DNAtKK-&£*©* 

b. Bui2© f - ju * - h u < »-e©5Jt>ttiriE 

S. C©J:5feKl&ttgB. 7 5^1. -fs^S. tF 

6(,<tt**>WS"f 5 K*C*SC£*J«FSL<. 7 
5^Sf*.2>c£*^iCj?* Lt,>„ *y:J**H*?- K 
•^DNAKK-tCB. j§«. >D^'J>*-^l,rCh 50 
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6©KJSttg*i*S£$ttS. *ax>J>*-iUB, 

7JU+U>g#*iJffl3ftS#. ^^U>S*Sl>BN 
->=NU7$y-^*^U>SrS>£t£#!ff$L< . 
M^U>ST-&SC£#!}SK:!!f$U>. fcfc. ^7"^ 

K«Bt(PNA> B7 5^S^WLri^/cft. Sff 
B, *»-C8((C5l&tt»tSIIAr*!i«l4ttl,>. 

[0 064] SlEttS=Sr<f^fc^ * U*? 1 h'BNVff:«> l> 

* ? utf - FMW4> 0< B-e-©^(*©*^*Sl6 

B-e©Sig«:4*ttl«ft«:^*5l>B»iS(L/-C*ttffi 
£L/t©*5. ^©*14$t£. 9 6^tL<B3 8 4^7 - 

* -«B9*flat>rH*rafl«ffi±«:?BTl/-Ctf 5 C £ 
[0 065] .£.»&©* * U*? KSftMtfe b < B-?-© 

B. .£#&©* f U** FR*<*6 L < B-e©SMtf*# 
S»*S^B»t5tUr***tt«[CC«g|gL'^Sfc©-C* 
or. «lffi*tfi©^S?Bf>tii«4 (WWII) &£*© 

B. sj< 7 * y ^7 s K. ^<yx^u>^y D-ji/. 
ur#iirf h y o Ai?=&ptfsc£*i-ct 
S. c©^Uv-o^itt, l O'flSl 0 5 ©ffiH«: 
**ci*«»*n,>. H5^*©^M£b'CB. yy-fey 

*©^H©?^SB. X f U KSI^ftfe U < B-e©S 
iiittOTktt®*. 0. l^M2gS%©®HJC*SC£ 

*«i/<. o. snmm&%<D®wuc*>z>ct-t)m 

ICtfttUK 

[0 06 6] ttc. [5]DSW©)fcft«:. 2*l/*^KH 
0 %«±©SSte<J: y 2 5 nm 5 0 -C©SSffiffl©S^ 

[oo6 7] wm.m^mt^'pbt^ pww«>(/ 
< »*o»iM**£*fft. awn. 

A * * t » B -> 7 7 i«^{c J; 6 % MS £ $& L x h J: c >„ 

£jM?*u». cn6©a®®B. #>;»-f*>fk^«i 



(12) 
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*U>. •*>*a'<-M8B. *5ie©s*u**-K8| 

[0068]^^ ut? mm#i>b< B-e©sit{*© 

HSffi (K) B. HffitH**ffl<c*fO'C. 1 O'TiMl 
0 , ffl«/cm , ©iSHCC*SC4*sffSL.(,». 2*U* 
?KRWttfc I, <»*©»«*©»*. 17bS10- ,s 

W$ll>. *»«cj:-,r t Ji^U**KR»(*tl/< 10 

T?llffi3*i&. F? h©0tttt. aAA/fPHBr**. 

^s^s^iKff-r-sfcftKfisr**. -en-en© f v 
m<mmt, onm.i. 5mm©jBffl{c*sci*i» 

$U<, 1 O0ftM3O0*tm©ffiHCC*SC:4as#Ct 
tf$U>. lo©F» h©*a?3tt. SS*!5 0 7iS3 
0 0ym©$6HtCS>-z>C4#«?$U>. @ffitH**S«: 

-T3 2 * u*? FRWK6 0 < «*©»»&©« 
B, 1 0 0 pLTbMl y L©S&B«:*SC4#Sf*0 20 
<, 17iS10 0nL©«BK**C<b*«l*«:»*l/ 

{ o o 6 9 ] m i tc. xmioixmittmm-cihz* y 

?. ##6Bfl©* y n'2 ? u*?- F#H5£$ftfcHtBi§tt 

©K^fttoTB. Huies; (2) •cm.2tiz>*/z>i* 

*©«J6*ffi**IUffl-C*4. 

[0 0 7 0] a 1KB. S (2) ©^XJl/tfXb^© 30 
X'iX'iaWlfe-CHR'-CR'R'Y (JSlottiJ 
iBft*) -C*^>«^©^ 'J -3?. 1 F#@S<*ftfc 
Hffifcft (C 1 ) ©tSi£;*£ (a) . fcJrtfX'tf-C 
HR'-CR'R'Yr&oT, X'jSS-CR^CR'R' 
?**«£©* »J =** * u*? FB£Sfflt§<* (C 2 ) 
©Ki£#& (b) %tST. fc/cU X 1 ?:. Bfflfflftl 
©^ffitc^ASn/cSfc^S (R) 4SftJ«:Klc.f&a 
timbX, *<DX*Z-CR* = CR'R'£-r*M&ft 

ife-e*-»rfej:t». fctT. rx'j £. BtBiH*i©a 
B{ti§A£ftfcKlc.f48 (R) iafijecSCc-'r^.SiL 40 

[0 0 7 1 ] (a) fccfcO' (b) «C-3l»rKM 

18 ( 1 ) : J§<*&ffi«:KJ£i£1£S (R) ftmXZtitc 

ats«<*i [statu* (a) ] k. a ( i ) -c^sn 
its (R) zmkz&zc tK.&-> r. - (cr'rm 

.-SO.-L-SO.-X' ££BfBffitt&B(c*AT 
[0072) 11 (2) tiASnfc- 50 



(CR'R 1 ) ^SO^L-SO.-X'SOX'JC. - 

£©3^(c5ic,&s (z) u** f 

ZfcffiltStfacitCfco-CSjStt* (Z) £FtJra3-t* 
-5, S/cBI^X'©-YtC^^y =f5? i7 U^-^ K 2 ^rJg 

tesnzctucjzixmm&m (z> srg&stf*. 

[0 07 3 ] *»W©^P-^^f H5Efflffl#«. X 1 
£BtB}I{* 1 ©*ffltc*A § nfcKlfctt* ( R ) 4gtfJ 

ccscst 4 -r ^©x'^-cr^cr 2 
R J i-J-STie©^ffi«:«i:or*!jS§tiifc©"C*r>r 

[ 0 0 7 4 ] XS ( 1 ) : BtBSf* 1 ©^ffi^ffittS 
(R) *J»A3hfcHffiffl(* (A) K,S(I) -C^S 
n*^**^^*****^*. X'0-CR'=CR 
'R J CC. jglottS (R) *tttoS-e&C4K:J:-j-C. - 
R'R'C-R'HC-SC-L-SO, -X'SfcHffiffl 

f**®K$Af S. 

[ 0 0 7 5 ] 18 ( 2 ) : X8 ( 1 ) (Cbt>T»ASft 
Jt-R'R'C-R'HC-SOa-L-SO.-X'SWX 
'(C. -*©*«UCSlttt« (Z) Z1iTZ*VJZ9 
U*?K*««tS'tt*C4{C±oTSlt!lt* (Z) 
JjQStfSrfp. *Si,>Biax J ©-Y©SB#{C. 

(Z) tMftStfS. 

[0 0 7 6 ] -*©*«KcSl£ttS ( Z ) *WT 'J 
=f*i»U**Ftt. IlKfcl,^. 2(a-otiS3n5 
ft£<BrC*4. ?D^U>*- (Q) B. £>arcB&i> 
5lc.f$©* t> t>*? F 2 ©fSS?©tlS£±. 5 

rr.tt» (z) 4>;>Mx^f ^S4©iauc»?tra©*« 

-y>Kx^f;US-NNNN • • • N 
NB. tU^i'Utff-Kfcfjfo-r. R'B. Sl&ttS 
(R) 4X , 4©Jgj£;CC«to-C t Z'B. X ! 45Jt>ttS 
(Z) 4©R(t;«:j:o-C*n<n«3tSti**r*4. 
[0 0 7 7 )01 ©Statift ( B ) ©aBKJSlCttS 
(Z) **f**y:***l/** : l r 24£#Stf&4. 
X" S fcBX* ©- Y 4»5iett* Kit 2 
4©&J£#itac&#. HtBfitt (B) ©*ffi(CBSE=ry 
di% K 2^^U■C^^J:^*S(t>©X , 

•rs. cojc^^cx'b. acctf«cb*i*«ai3tifc« 

l/tlJl^*h*i**fe». ^«!)iSX J (BP*, m 
B. X'w^a^Xli 1 ) 4vx^lUto< ci# 
»*lyt». 7X«IB, HtSStt(Cl) (fct<B 
(C2))©aSlC T5 yg&lXBpOl^'FgS: 
S 7 x * >&ft&tt*SM S « C 4 K «t X ft 5 

Z&tZtcli), (C) ftffiK «>€©«»«%£ 

3tt£C4tcJ:o-t. *y^^U^?K2*s*JgJt.© 
X'4J5tDTS©?rP^<'C4^-C^S. CO&^UT- 
*>mt£WltLXtt. X'©;M3y>JgH^£|£U 
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fr-T&on-ffi (coo- . so,\ oscv. po,\ 

fcKttPCV) 4*f Sfc©r*fttfHft©6©fcffl 

[ o o 7 8 ] *$m<DimKJir>xvm&tiit? t> i>* 

HH&tt. c DNAtf*@5£l*ttTft.Sc DNA@3£HtBS 
frCttjltf. WtJjt), *l/:f*F** 

9S©2?U*?- F8f$ftfctX«*©!8«{**iHJ£i*ft 
[0 0 7 9 ] MfStfr&itTtt. RIffii#RIffi<« 

^■Ct5fc©-c4>n{if5in4>ffl^2>ci*5-c^^^, 20 

7->fe* (Wit*. tUSS©Cy Dye T "->'J-X© 
Cy3, Cy5f), a-#=>6G«i£, N-T-bh 
^>-N l -T -fe^;UT5 sy)l<*l>> (AAF) 

t>»AA i f (AAFoavmmmm z&mtzct 

[0 0 8 0] ta^OTBWti l,TW. -e©E^j-?> 
fi£f£#**Q-C<& h D N A *rtf*W4* &IHJRNA 
14ft i'©$K»r>m*4#ffl <, > 6 h S . 

[0 0 8 1] ftMBft-Kftt*. aeHSB^B-tiaW 

■en. jtsittoiBist^ttiaw-^^^emiirsci 30 
<ff*©ii««. mfijii*y>^». €H. fit® 

ftiSCiWJ IA\, t$f4#mRN Aft6B. mR 

U>. mRNAtt, jilg^JSlStCtOSBdNTP 
( TdNTPj W, Hl*S7fi> (A) . ->h'» 
(C) . i?T~> (G) 6L<«?$> (T) V$>2>? 

SISicDN Ai-TSC t1fin*.L\,K dNTPtLT 40 

«. {tftfjft£5ett©fc». d C TP £JBO 

* U>„ -H©; W ^ 'J ^ -f Hz - ~> 3 ^K-ftgft m R N 

tfgfelTC**. ftfc. 3 2U*?-FgtjSf*fcU<«'e 
©S»ftH5gltBfflfc±© D N A Wfr 3&i* >; rf D N A X 

to. SMi©«tB, mRNA©jS1KlWft« 
tti**E»ftfcA. :£RNA£t§i$-f&C<!:#j!f$U>. 

[0082] &ffltftKimte. aer-caa^ans** 
^■sawrts. gai^7-<v-fcL<(i^atdNTP4 so 
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#t?ra£3Bcteor &ffj«$© pcr £tf ft -5 r ff -s c 
U». 

[00 8 3 ] /W^yd^-tf-S/a^B. 96;n:<fc>L< 

is t /c&ngMitt4tf8K* s t » b#k t r ft 5*it « 

4. *#6M©^fUt^FSI«<*«>L/ <«*©«»*% 
H5£l/fcHffi!Hft±CcA#-r* c tic £. ixm&tz C 
taW* U>„ .€f(Dl«. 1 TiS 1 0 0 n LOWK 
**Ci#s»*U>. >W :/•/ # a >B. S?S 
7!)M7 0°C©iaa®H'C. -ec.-C67bM2 0B#^©ffiH 

»7SL WE«14&Ji|g«®£©S£®$£fflOTSfcfr 
fctfO. *£)£©&g!Kttf^4£l&5&irS C tiffit b 

0. ^ffl?i§tt^Ji 0 TB. Ft^WIIW- h 'J -5 A ( S 
DS) £m»5C£#JT£U>. WiittB, i>x 
>BMMB«. i; >BM»a5«. H/X«« 

[0084]* * utf? FSI$#6l/< B*©»K#* 

3k&*w&rz»mifi8>z>. jte-m^©ssw«:{j. <g 

i*i»*Lo. *fc, So(caftS«*B)«{cJ:or« 

47'jirjM-i/ayicm^ZcticJ:*). pi— ©DN 
A W>tffl3eHfflffl«£±-C»MI©JtR*3e«*'C * 

[008 5] 

[n^] [uttMi ] *<)Jz>n'*?mmz ; 7 4 

K©f^H. teiO'^ V 3'^ * U^f- F©H5£a©»JS 
bt^Y<D<omM^ic^r,xm.rcttb. ^©5tc> 

«8S*@ 2 K^-r. igtfi. ib. x7-fF*7x*a 

[0086] ( i ) vx>\,x)\,*x)\,wmhztvtcm 
mm# (B> ©fm 

2fia%r s.syv£)ix \-*i/is~>i> (mmt^TM 
(mm) <Dxzs->i®mc, kviyhvx (25 

mmX7 5mm)*10fflILfct, cn^BiOU) 
L. x*;->\,xWfrbtc®.. 1 1 0'cri o^nKfll 
LT. »>7>{b^5feSax7-< F (A) tfpffibfc. -X 
tc. C©V5>{b^»t«i^5-Y K (A) =fe. 5fiS% 

1. 2-f^ (tr^^x^^-^r-fe hr 5 F) x$> 
© y >km®?s ( p h 8. 5 > mac 1 «m«L/fcsm 



(14) 
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(B) £f#/c 

[0 08 7 ] (2) *!J:Js*U** F<D&mtffflk 
S©^ 

3' ;£SfrteJ:i>*5' »*sfh?<iT^!, m%&® 
ISH (FluoroLink Cy5-dCTP. 77 
->i>A • 7 7 JUv->r • /Wtff- vttiM) -cfel$3t\ 
tc*<)3Xt>lst? F (3" -CTAGTCTGTGA 
AGTGTCTGATC-5' )£0. 1 M^K^f Hi® 10 
(pH9. 3) (C»lStl/fc*tt» (1 x l o-»M. U 
L> *. JJB < 1 ) "Cfffcas-f F (B) {C*»Ufc. 
a^K. *#fS©Hia}ift*2 5-C. SKQOKtCCl 

mmmmutdk. t©@tiji<*£o. ia«%sDs 

( Yf^MHSkf h '^A) i2XSSC (2XSS 
C : S S C <DMMZ 2 fgK#R OfcBfiK. S S C : 
&&-*x>®fflm) £©££?§&-? 2 IS. 0. 2X 

ssc*««ri@«^i5fcj*6fc. ±fB©i5t# 

ft©X^MF£0. 1 Myv^>*?g« (pHI 0) fp 
«c m» 3 0 #£flt L/ fcf£. iKS*-ci*i* t . g&-e& 20 

DNAKHTPHEStifcBfflfflf* (C) fcfil 
fc. C©@tB£(* (C) ^IE©m)£®g*S#X*^>- 
>^> r 8S-t?Il£l,fc<!:C3. 2 5 00T*0, /^i'f 

[0 08 8] C*5Staj2] «Mm«4Mt|4-';=fX»U4- 

( 1 ) * >) 1% >? h'B&SfMttofHB 
3' ^$#7 5 ySr(£iiii3ttfc4 0me r©tf ^3*2 30 
*U*?-F(3' -TCCTCCATGTCCGGGG 
AGGATCTGACACTTCAAGGTCTAG- 
5' ) 40. 1 M^K««?fi ( P H 9 . 3 ) ICftfobX 
(lxi o-*M. UL)4, IIW© 

(1 ) TSfcHffilitt (B) (CjS#(,fc. B^tc. 
fS©HtBfflf*£2 5*C. SS9 0%KT 1 BMftBt/fc 
C ©B*g}§<*£ 0 . 1 £fi% S D S ( F fVi^m 
*F'J9A) £2XSSC (2 x S S C : SSC©M?g 
Z2fe(C%m,tc®m. SSC :WMtfB-**>IHI 
ffifflt) £©g£jgjKt:2[s] > 0. 2XSSC*rgfS-Cl 40 

BffiWSfe&l-fc. &t>r. ±ie©8fei*&©*-7-f F£ 
0. lMif<)is>*®m (pH 1 0) 1B#^30^ 

[0 08 9] (2) y:JS*U**FK 

f4©&m 

5' 338CCCy5 (Sffl)A^Lfc2 2merO 
mtfi*<)dZ>?\st?- (CTAGTCTGTGA 
AGTTCCAGATC-5' ) -Y 7" y #4 
3>8§i§?£ (4xSSCfccfcO'l 0SS%©SDS©?i 50 



2 0tiL) tC^iiS if /cfe©£. ±13 (1) -C 

o'ct?2 otifm-jy*^- b btc ^-c. c©&© 

40. 1M%SDS£2 xSSC£©*g£jg$. 0. 
lfiS%SDS£0. 2 X S S C SO' 

0 . 2 x S S C*&mx-m>Xifc&Ltc&. 6 0 0 r p m 
r2 0#RSj&l>MSU SS"e»E*ll/fc. ^5-fF#7 

C3. 1 2 1 9-C&9. ^•^^^7>>Km^S<t l ) 

ffKSfifc* 'J 35? * U** FS£BtBffltt«ffll>*C 
iKiot, *©*Vnj?{'U*5 : FH5£Htaa(*CC@ 

sstiri,*** y =** >? ut? f &fljiitt£#r*«ft 
[0090] immmz] * y * u** Fi^ati 

ffl#©f¥S. fcJ:0'^ 'J^f^f F©B5£*©ffi'J5t 

(1)75 smwxstitcmfttm (b 1 > ©tw 

(») K) ©i^^-JU^C. X7^F*7X (2 5 
mmX7 5mm) OMilfcfMDfflt, 

-A-cafc^a. i i o-c-ei oftffl&i&bx, is^yit 

&tomS.Xv-< F (A) tffifiRUfc. ^^T. C©^7 

>{b^«s@tas(* (A) 4. >Bnx**iW; 

•>7^- h (0. 5 g) h- h ( 1 mL) tc 

1. 7-feh-FUJurgt^L. i«nn«ETia»i/. H 

♦Bfflft ( B 1 ) *f# tc. 

[009 1 ] (2) **)3Zt>\s**YO&MbmM 
g©S« 

3' 308^^5- sja^-eti^tirsys. sjwan 

SKFluoroLink Cy5-dCTP, 77 
i^ + A- 7r*7->7 • '■Wtff-vi'ttR) -Cigf$§n 
fct'Ja'Jii'Utf F (3' -CTAGTCTGTGA 
AGTGTCTGATC-5' )£0. 1 M^ii$ 
(pH8. 0) ICtmbtcfc&m ( 1 X 1 0" 6 M. U 
L) 4. ±E ( 1 ) T?ff/c@taffl<* (B 1 ) «C*#U 
fc. *»^©HtBffl(*4. 25-C. fflS90% 

cc-cmnjiscBi/teft. c©@+i}i{*4. o. imm% 

SDS ( K^^WtK^h y-i/A) i2xSSC (2x 
SSC : SSC©M$£2fgK:#f?Gfc!§$. SSC: 

ewifttt-fx^ttimiis) i©»£Mfflrc2B. o. 

2xSSC*Sffi-Cl@ia^?5fe^b/c. ^^T. ±ie© 
ffii>'&®Z74 F«:0. 1 Myyi^>*«jS (pH 1 

o)t>Ki i$n 3 o »awiLfca. ms*-c^u. ^ 

(* <C 1 ) 4Jf/c„ C©@ffiffl(* (CI) *ffi©»7fi» 
m:m%X* + ->y&W.X-ffl%UcbC*>. 32 10 
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mmttzomm y * u** fhwomu: < * 
coo9 2] y=f*a» u* 

id *v3x9u*9 mmmtmtovxm 

? u** K*5@^snfc@tBtift (c r ) 
( 2 ) fit! fittettft* y =f ? i> u Fi*f4©tfcffl 10 

tf^FKW (CTAGTCTGTGAAGTTCCAG 
ATC-5' ) 4'WT'y ^-f-fe'-VaVfflifgfg (4X 
SSCfc^tfl Om&%<DSDS<DU-&i§&) (2 0 y 
L) («HKSttfcfc©4. JJ3 ( 1 ) T{#7c@tBffi{* 

(cri cc&*u gmzmtLmmux-if^z-c® 

mbtcfc. * J + >^'-rttCT 6 0*CT2 0 

B#P«JK>**<n:- ht7c. £l>T. C©*>©40. IS 
S%SDS£2xSSC£©ig£j$$. 0. lSfi%S 
DSiO. 2 xSSCi ©£!£&?£. *$<fct>'0. 2XS 20 
SC**«?«&iSH*Lfc»> 6 00 rpmt2 0W 

aw* i/. stria* ofc. x7^^7^ii(DM 

g4m#X**->^£Hra'j;£Ut£C3. 1078 

y a * * u Ffl£Bfl&{t *fflt>4 C £ KJ: -»r . 

4Wf *£ttDN ABrJti#ft©J: y ^x * u 

[0 0 9 3] [SBIW5] tysfJJfU+^FHSHffi 30 
!H*©fHK. fc.fcO'* y 33! f F©l£ft©M£ 

-f sy* (4-t'-juxju^-;u) "OVx-h (o. 
5g) *ffl(,^£WB« 3HWK3© (1) iHfflKU-C 
HtBfflf* (B2) ifBHU ch*J8i>setfHt5»« 
3© (2) £PM$©»ft4*Tor. +y^?*U*^F 
**H5eSh)fcH*Bfflft (C2) 4Sfc. Hffi&tt (C 

2 ) mmom&Bti&XiX * + ~ > v&m.x-m& o fc 

iC6, 3 250r*0. ^9*^7-»F»*5SfltJ: 
9*t<JfJjnUc *f£B^©@Sft*S«:J:'3. tVd 40 
s^u*? FWJ;<^5-/ F#7Xtc@£S*i/ct 

[0094] [m&m] y=fj»*w* 

? FtW©tftffi 

3 • nn>4«,>* y 351 * 

u**F*fflo*«mi^W3&PJtttt:b-c. ty=f 

2 * 9 vtms.* ntc®mm# (c 2 • ) 4ft fc. 

( 2 ) fctt* y =rx * f i*f4©f£W 

JJE ( 1 ) Tf#fcEtSffl<* (C 2' ) «nii{|!H^ 50 
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%Z.* + ~y>/im-C®mLfctC6, 23 25-C* 
0. '<***5$>F£#&KJ:9i;Mr<iiMJDUc. 

3*U**F@J£Bfflfflf*4JfH>SC±tCJ:oT 1 *y 

^i^u^^FHSHtaiaftKHSsn-c^s+y^j? 

*U**F±*fl^*#r*«»DNAK8©J:$«C« 

ft***. 

[0 09 5] [£|feM7] *y=f**u**KttentB 
fflflHDff*. te<fctf* y :ix * Utf^ F©B5£fi©S'J£ 

( 1 ) tr~ji/x;u*>{b£&-i'5>#-;:/y>*»>Jt£ 
£<*©£(& 

7>7 5mL«Cr§^L//c©%. C tlK. 3 - T 5 ^ 7'0 f 
Jl/h'JxF+y^7>2. 2g, ^^rN. 
n^*i/Aa;l*sJ<5M 5 F (DCC. tSGM) 2. 1 g 

^4?£S§L-7c©t. i"J*yjW7Ai'P7Fy77^ 
- (flUNK: ^+t>/itlifJl'= 1 0/1) KcfcO 

fitaj-rsciicjcy. a«©^(*4fffc 0 

[0 09 6] (2) eiAX;W#>{t^HJ£*R©* 

>7j-^-y>^]J£^©2%*^4K3Sb. «-©7k 
igWtX^'f F#vX (2 5mmx7 5mm) 4 1 0# 

in«i/fc©^a"jiiio. xjr^-JwrjJWMi. i io-c 

TlO^KfgjSLT. tr-;i/XJW*Xb^HSSfi4 

[0097] ( 3 ) * y =f 2 * Utf* K©^#ia*» 
S©iPM 

3' limtoZVS- *WZti?tiT 5 ^S. 3£ttW 
ISCII (F 1 u o r o L i n k Cy5-dCTP, 77 
+ A • 7r*7V7 • m*7-vi?#.n) X-mMZtl 
WJ3'J!?WK (3' -CTAGTCTGTGA 
AGTGTCTGATC- 5" )40. 1 MfgSMSffijg 

(pH8. 0) K^|»L.fc*14« ( 1 x 1 0- 6 M. 1 u 
L) 4. ±IB (2) r»fcHfflffl#«:Mi»L.fc. 
©@tH§f*4H%ft2 5'C. Sg9 0%{CT 1B$PbTOS 
L/cfi. C©StBJi^4. 0. 1*S%SDS (Ff 5 !/ 
iWSM^F y-5A) i2XSSC(2xSSC:SSC 
©Mi«4 2fgtC#&fRU AittiK. S S C : - * x 

>iMBK«) 4«WB^*SSS-C2B. 0. 2XSSC*© 
«Tl@«l^i5t^l/fc. <Xl>T. ±IB©8t?l>f*©X7-{ 

F40. lM^y^>*^fg (pH 1 0) *(ClB#r53 

o»aat/fe», ^.s^TijfcjfL. ^iaTf&g;*-tf\ * 
rtm%t n/c@tiaf*4f#/c„ c©@ 

tctCZ, 3500T&0. ^'jfif'y^y^itmS. 
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[009 8 ] [£ffiffl8] t'J3"5!^^? FBSBtB 
m»<Oftm. isJzV* VJzin,*? F©B£S©8J5i 
( l ) X~Jl>z>l*->l>&ifi&W<iCWiJ£2titc&W&<0 

\m 

mmzr* \->z'$t&uc.£mm (tmm : 2. 25m 

<»*®® ( 1 dM) £2 (t L*TU SST*jS«*H£ 

#m@©*ffiCC3%© 1 , 2-t'X (e^H^M^U 

K) x*>*£t»'./>IMa«« (PH8. 
5) 42/iUrFL. a»r2«HHttBOfca. sSS* 

tx$-/-^irmffi«ffi«:Je^j5fc^L</c. ■&©&. 1 

[0 09 9] (2) *'J=f**u**K©BJ£ (WWfc 
^M^W3S^©Siii) 

JJB© ( 1 ) rf#/c^ffltC£-;UXJU*~;l/g£:rf 3 20 
£H»c, 5' »7 5 y<^>Jl/S£igALfc?$ 
>2 Ofif*©*'^-*^:*?- K (T 10 ) ©*?§« ( 1 
0 0fn*JU/l juL) *2/i LnSTU Sat* 1 B$ig 
ttBUfcf*. *^^'J35iHtfF (T„) «rjjfe» 

[0 100] (3) 7*a•te>■7•^,lMbj-ll=f:z^>^:^- 
?• F©« 

7fi>©2 01(* (A,.) ©5' ^ffiCCT 5 

jusy>*-4te^S#r t Ti^N^SB^t'J 30 
=f* ? u*?- Ffcff/c. ±IBrf#/cT 5 yv+^JUSitS 
^jj-yrfS^H*? F*ffl(,>-C. YfPmiC J: £ Analytic 
al Biochemistry, 218, 436-443 (1994)(CSBi&<* ftTO 

x^OSf*©*';:?**^* K (F 1 -A,.) &p| 

[0 10 1] (4) U*^FK 

mom 

JJB© (2) rfftSLfcwafbltfl^t^R^o^BK:. 
±ie©5 > ^*s7xD-fe>-c^ia§nfcrf : ^>2 0 40 

»($©^'J^?U^^K (F 1 -A,,) *£t? 1 0m 
Mr 'JXi^ffi® (pH7. 5) j8«©2tfL*S(ITl/. 
2 5 , C-C3 0#fffl-O**'-<-FL/c -O^-^-F 
#»7l/fc©^. »#f*-T-©«®4«*fcri5fe^L/. * 
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5(6©{t^F 1 -A,.«rl^*l/fc. 0. 1 Mffi-ft* 'J 
9A-0. lMHttttffiK (pH5. 6 0 ) ?3®£ffiiJ5£ 
(3 8°C) tLX. 1 0 0~70 OmV©EPJjO^E 
MWV. V 7 U>-> + ;W • JifrZ ■ #)l$>jt F ') 
- (DVP) ^fftofciC^. 46 0mV©En»imE 
{C*Jl>r. fb^F 1 -A„K**rSJ6S«»**»6 
tltc. ±IS©aifPiife*«:«fcoT < t'J^^^h- 
*«S!«S©«BHCC3c3E{C|S^H3t3ti. C 
•C. «a{fc^«rtSHi»»«:J:o-Ciaai3tite. ffiflKj& 

[0 102] 

[*«©»*] J**9i©HS#ffi*fiJffl-J-SCi«:j:o 
T. ltaffi<*©*®K, tf'JrfJ^U;*-? F\ 
Utf^F. F8»&£"©*i'U<*2 : F8f 
iW**4i>B*©SMW*3»i'U*^K©^o-^*SS 

*©»W**«BJ£iShfcH*Bffl*«. M*ft®<<t&Z>7 
v-KbWW&z *)lc<. t,>#««:*3£i5cHffiffl»i a 
s. »k. BtBSftiur. t^Hccrsysuti/ 

S3?©Bfflfflf*#tffi^©f§£fc. ^-^©tS^t^cc 

fi^*w*«e*»«:*wi-r s c t #v » s«(,>t&tM&f? 

[0 1 0 3] *©-o©05£LT. *l6WCC«t^rfPM 

Sttfctyrf^u^FiSHffliittfcffl^r. k*4 

»©ri*>tt<t^«ina^»«ii*»9raciK: 
.tot, KmniM>i-«^mm«i«MF«c£]»>r». 

C©C i «tlffltt4WT^^S!»r>tSI4©aS!a;a©^til 

[Hffi©n$&K9n 

[0 1 ] ##P^©ftaffl&* U 3" 3 * u*^ FBSBffl 
ffl#fc<£tf*IS9i©ft*tf)&:i- 'J £ u^? FOBS 

[02 ] XtM 1 ©HS*j*«r*-r*SCHr*4. 
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